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Outline

• TFCF Structures
• Where are the predators 
• Predator movement in the primary channel
• Predator diet and abundance in the 

secondary channel
• Future Studies



Tracy Fish Collection Facility
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How do we know where predators are 
located?

• Visual observation

Front of Trashrack

• Hook and line

Behind Trashrack

339 mm FL, 
stdev = 52

651 mm FL, 
stdev = 73



• Visual observation
• Hook and line
• DIDSON

How do we know where predators are 
located?



Tracking Striped Bass in the TFCF

Objectives:

•Characterize fish 
movement

•Determine rate of 
passage



Gastric Implant or External Mount with 
floy tags



Sontronics, Coded Sonic Tags (CHP-S)

• Ultrasonic 
– Unique 

pulse
– 70-82 kHz 

• Small
– 67 x 18 mm

• Light
– 8 g
– <2% BW

• Lifetime 
– 7 months

• Range
– 3,000 m



Sontronics, Mini Sonic Tag (IBT-96)

• Ultrasonic 
– 70 kHz 

• Small
– 23 x 8 mm

• Light 
– 1.5 g
– <2% BW

• Lifetime 
– 21 days

• Range
– 500 m 



Locating Fish with Hydrophone



How most fish 
enter the facility
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Primary louvers are lifted and this potentially 
allows predators to enter the facility from 

downstream



N =
# Reaching 
Holding 
Tank

Mean Time 
(hrs)

Floy Tag, 
2003

91 40 18

Floy Tag, 
2004

172 79 38

Sonic Tag, 
2003

49 22 28

Sonic Tag, 
2004

13 4 17



Tracking Fish 2005 3/17-6/13/05

3/17



Tracking Fish

3/17



Tracking Fish

3/23



Tracking Fish

3/24



Tracking Fish

3/25



Tracking Fish

3/28



Tracking Fish

3/29



Tracking Fish

3/30



Tracking Fish

4/1



Tracking Fish

4/5



Tracking Fish

4/6



Tracking Fish

4/7



Tracking Fish

4/8



Tracking Fish

4/12



Tracking Fish

4/13



Tracking Fish

4/14



Tracking Fish

4/15



Tracking Fish

4/19



Tracking Fish

4/21



Tracking Fish

4/25



Tracking Fish

4/26



Tracking Fish

4/28



Tracking Fish

5/3



Tracking Fish

5/4



Tracking Fish

5/6



Tracking Fish

5/9



Tracking Fish

5/10



Tracking Fish

5/19



Tracking Fish

5/20



Tracking Fish

5/24



Tracking Fish

5/25



Tracking Fish

5/27



Tracking Fish

6/13



Automatic Tag Detection



Preliminary Observations of Tracking 
Large SB

• The time to reach the holding tanks varied 
greatly (0.1 hours  to > 5 days).

• Fish stay in position over a wide range of 
water velocities (1 to 5 fps)

• Once collected, fish remain in the holding 
tanks until hauled out



Preliminary Observations of Tracking 
Large SB Continued

• Fish stay in position near walls, and 
structures with reduced velocities

• Fish appear to hold near the old velocity 
meter pole in center of channel

• Fish move freely from the secondary to the 
primary channel 

• Fish did not move from downstream of 
louvers to upstream in primary channel



Predator Removal in the 
Secondary Channel

Numbers, Size and Species

Diet Information

Is it necessary to do?

Objectives:



Tracy Fish Collection Facility

Secondary 
Louvers



TFCF Secondary Predator Removal

1 

2

3

4



The Usual Suspects



Predator Removal Samples



Predator Number and Weight in Secondary by Month for 
Predator Removals
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Total Weight of Predators Collected in the 
Secondary Channel by Month
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Total Weight of Predators Removed Each Month Near 
Secondary Louvers 
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Weight of Predators Removed Each Month From 
Bypass Tubes
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Predator Weight vs. Month & Area Collected
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Total (n):       1349       770           134          233      185           71             52            439          376
Total (kg):      70.7       19.9           9.9         26.2     14.0          20.1          5.2           59.4         10.3
Avg FL (mm):   82        95            145          164         165           225          167           193           76



Percent of Striped Bass Removed During Four Consecutive 
Removals
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How effective is the removal 
process?



Percent of Striped Bass Removed 
(September 27, 2004) During Four Consecutive 

Removals
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average size = 146 
mm FL, n=137

Average salvage 
weekly size = 122 
mm FL, n=888



Daily Salvage of Striped Bass in September, 2004
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Percentage of Predator Species from 
August 2004 to March 2005

SB
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Shad

SS

BG

CS
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Percentage of Fish Species Eaten (8/04-4/05) by all 
Size Classes of Striped Bass.

Chinook Salmon Predation: 
April 18, 2005  2 CS (70 mm Mean FL) by SB (238 mm FL, 155 g)
April 29, 2005  3 CS (74 mm Mean FL) by SB (260 mm FL, 257 g)



Preliminary Observations of 
Predator Removals

• Only 60-90% of predators removed with current 
technique

• More than half the predators are removed from 
the bypass tubes

• Striped bass and white catfish are the primary 
predators year round



Preliminary Observations of 
Predator Removals

• Shad make up the majority of the SB diet 
• Only 25 fish were collected that were too big to 

go through the trashrack



Future Studies
• Peterson mark recapture in primary 

channel to check for large SB?

339 mm FL, 
stdev = 52

651 mm FL, 
stdev = 73



Conclusions
• Large SB move freely in primary channel
• Large SB have a long delay time in reaching the 

holding tanks
• The current predator removal technique is 

approximately  60-90% effective at removing 
predators

• The diet of predators found in the secondary 
channel is mostly shad

• Only two predators in the secondary channel 
were found eating salmon



Passive/Active Separator



Passive sorter
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